<ig>B*fflttft5* UP) 02) & 4# |^ & S < A > ai)IHWWfcH#» 

#BS¥8- 167424 

(43)&HB ¥$8^(1996) 6 £250 



(5i) intci. 6 fle»Ji2^ ffftimm fi 

H0 1M 8/10 9444-4K 
8/02 C 9444-4K 

8/24 R 9444-4K 



mm* m$«®*5 ol (^ish) 



(21)WW#^ 


ftmWG -308510 


(71)fflSA 


000005234 










(22)ffiSB 


¥f£6 ^(1994) 123 13 B 










(72) mm 


£® ff 








♦i*/iijwii«*;h« kessth i # i n 














(72)SS#t 


wm -» 








#^;n«;n*iiiijii*SKB3izi«fH i * i n 














(74)ftSA 


#a± am « 



(54) BB!fl0!>«ft] S^S4mt«Kl!*S^tia 



(57) [££)] 

So 

5l$lft2Ji v 0~1. 5 [/id 



rxaj 




9 5 



g 8 



(2) 



#1¥8- 1 6 7 4 2 4 



x * fc a «> rotf* aSKS 

^ftM£ti/T^5 l*t©-fev>ix-* N Sr^o^{t0!8i|s|-S 

< t t «*W4tt-f S -fey! ©^ffilj 

AME fc , r ft$0?ttjlJ&|fcK«> l 'Mi < k 1 JfifuM* 

a.s*tb, *fiam*m<0*«s#, Ass, a5&&& 

* *t5 SHMfcWBj* £ tut 4 6 r k k 1" 5 m$n 

mm* 

[at** 3 1 n*if i (ifEi6w@fri«^m»KM»4 40 
**wr xifc ti^bM # ^ £ {jy&ir 5 fc * © % x mm* 



ID, />4< tfcWv^«ft©a«^WS**fl5W*g 

* ^ cvmm Js i"] t-*flz-r 5 inn yj x a *j±« 

n, ^Wn^^ftiPL^^, ftiPffl»ft^ro#,4i«ffl 

f4*ffi^^SP1- § - 1 x«^±# Lfc^iPfflsii^^ii 
ffi S * 5 ^SPffl «Eft>a Wii^KT-fe 5 r fc &4#m t -r 5 

[0 0 0 1] 

£g©, *fiJrJSiPF**K)«rS*i6]{c:fc»t5Ja«^«>^ 
[0 0 0 2] 

H (fit*, H#*^f«!¥lflK**:tt*tPEKl:l»|i! 
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V*k*L-C^S. r*Up©gfWE^P«»Jt« (PER) 
(4, f&fni--£*£-tt-3rfc}i4 9, tfit-2 0 CQ • c 
m] JJATroffiSts^Sr^U V^-ftbt^n 

[0003] Hfris^a^w^wa^T'tt, r«»p 
ft#Jftffi (*y-K*-etfcs. ) i:*EfllLr*s*). 

fi£ftS"J#* ($lx.(4, ^-^fcS. ) 10 
-f*fc*>, «S»««T?tt (l) it 

[0 0 0 4] 
[ft 11 

H 2 -» 2H* +2 e- (1) 

»{t;sija»j-eti (2) sticiase^ta. 20 

[0 00 5] 
[ft 2] 

(1/2) O2 +2II + +2e" ->Hz O (2) 

rwsjsro^ ^««T*^^tifcH + (:/ 

oFV) tt, PEII^£SMk#J««(-fr^oT&iJjU 

i KftfflWS i © M £ *Wc 0^ L ft V vft ^ £il o 
X, tt&Wfft'&HM^mitc&IH-s. $ftftJ 
«§T(4, S6ft*J#**fc^r;**bSSS5lii:, p E§t 

t»Lt^fce- <t;$Sgj£L, * (He O) 

[0 00 6] H6(i, @fti«i^*»ftS^Wi3 s ffi§ 
x. 5 MIS LfcftfESrfi 5 -Wl»¥^Mm&, JSH? 

7 (4, 0 6 L^WMWft^JgM Lfcttflg-rMga; 
w^Lfc^ia^&u, 0 8(4, JiMsa8»witias*i- 

So 

[0 0 0 7] 06~08f£33V>T, 6 (4, JsWSife-feA- 40 

as>— * 61,62 tvms&^tit^miLBnm-m (sn 

I*, WK&fcl&fM-S:: ) amitift 

i?4-7i4, WiffCJf t LTWPEIf 7Ci, 7 

At, $HWJ«®7B£T-fltj&£tu mrtaLfctr.^(c 
iOEat«AS:»4i-S*l6SrllA. , rv^. PE 
R7C(4, 0. 1 [mm] Sit CDJf^ft t , Ml 7 
A, 7 BWBjJlp]©^^a-4 *3 t^tVffi^lBjW^ 
££5^ 9, fi£oT, «il!7A, 7B<D 



[0 0 0 8] M-fH3i7 Ai4, PElg7C©-*©±I 
T'feS. IfcftSJfflf 7BH, PElR7C<75f&^-ro 

7 £D-*««ffi 7 a T'fe 19 , ®ft#J«* 7 B <Z5*MWB5 

7 rofiii*ro«!s 7 bT-fos 0 mtmm 

7 Afc 4 tfgftfll«fc 7 B (4*^, ttfflESftKSr-g-tf tt 
«fflT-PEJK7Croj5J±ffi(r^-y h;/UXS;i4D«#£ 

a. ) -efes. «^ii(4, #<ro±j^-(r, awMfett?-** 

T33D, Lfr^Mtoiz&&ff>lRUL1iWf&£tiZ £ 5ti- 

S7A, PEH7Cft±I«fefflWi7B«:&fctffc* 
ftfKt-fe/U7^Jf*^tfett» ^<W*-&|C1 [mm] fltr 

[0 0 0 9] PEK7C<7)8RWffit^*il 

TV5Mii^7 K4, -t/NU-^6 l t'aStfibaxTv^ 
Ii;^ 1 5A, 6 1 6 A, 33itf, -fe^u— £ 6 2tr 
!§;('/ fjftTV^Kil'A 6 2 5 A, 6 2 6AW[nlJtT 

5 0 Pli:< PE)K7CCD^Wffi(-^^^TV^5Kii'A 
7 2(4, ir/>U-^ 6 1 i^ttbtlTV^SRiiyte 1 3 
B, 6 1 4 B, £±1*, -fe^U— ^ 6 2(^ig(t6.HTV> 
5Ka'/X6 2 3 B, 6 2 4 B(^]-[R]^-ttT^j73c$tiT43 

[0010] t'hX\ JfcftSJfe-feA' 7 X(4, fjE Lfc 
(1) it, (2) ^(O^Lfcmft^SJS('4oTE»ft 

^6 1 k-*'<^—9& 2 t(4, J|R^e*-fe^ 7 tKJS^f 

^ S:«^-r 5 1 * k , jwmm-i? ^ 7 $ n t ffM 

*^iw^**-fe^7^^^]&i9 fflU 334:1*, ititfl: 

[0 0 1 1 ] -fe^U— ? 6 1 (4, -?r(75filjffi6 1 a 
m^ir/V 7 COfiJ® 7 a (c?gS£-tt:T, *fc, 1r^U— ^ 
6 2 (4, ^rWftiJffi 6 2a ^KPfWk^^ 7 tfMflijffi 7b(: 
Sg^iirT, 7 Srj*tf 4 5 tLT 
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[0 0 12] t^'>-^6 1, 6 2 {ill, 
14, 7 CDftlJffi 7 aiig-fS#Jffi6 1 a« 

w-r s * © hq is *:ta; it -cssmbk ft h ti 
tmtkiom (xxmrnmom) 6 1 1 At. ^©ate i « 

1 AW^£1-5ft:R£>ffi#6 1 2Aii)\ SVM^S 
©«ffi7 bfcg-f 5ffldffi6 2 affll', UffcJffltfjaSrffiSlE 

fifcWPi^6 2 2AH\ i^f^S^J&^aVCV'' 
So Ci^roBHS6 1 2 A, 6 2 2 A©Jff|Si4, ^ 

ir/<U— * 6 1, 6 2©^h^tL©ftiJffi6 1 
a, 6 2 a tp— Hl-ftSi 5i-^$£*l/T:V'>3 0 20 
[0 0 13] -fev?U-^ 6 2(^$£;ftfc^;ft^*L©}f 
6 2 1 A©«$I4> £*UP0>J&6 2 1 A^ZW-S^J 
(C&oT?t6 2 4A, 6 2 4 A(djSii$tlT^5o -© 
t6 24A, 6 2 4Arojg&fcB\ «Iffi6 2 a tl±£*f 
#Jt&5ffllJffi6 2 bffilJtcMnfS l^WMffl^6 2 5 
A, 6 2 5A«^tlT^5„ 2 
1£}4, {gljffi 6 2a tflSffi 62bt 1 *t©l:a'A 6 

26A, 6 2 6 Ai* s Hifi7^6 2 5 A, 6 2 5At5V^ 

?# 6 2 1 A, S6 24A, Raft 6 2 5 All, ±/< V— 30 

* 6 2 k*3 ft 5 ®fi t»x $ * 5 *: * © # * ax 

[0 0 14] Sfc, t^l/-? 6 1 lC<b, Rii7^6 1 5 
A, 6 1 5 At*ii7v:6 1 6 A, 6 16A^ff^^tbT 

-fteio*), -testis— ?e 1 ©^*V?tL©?lf 6 1 1 
Acom^ii. rfr^wrf 6 1 1 Atf~K\,HZ.-&MlZfc<3 
Tj ±s<u—#6 2C0S-g-(Z))f 6 2 4 A, 6 2 4 A t IrI 
«^©flt^5gifi*tb-CV5„ Mii7t6 1 5 A, 6 15 
A (4, (6 2 4AiWtrolT'fc5„ ) ©i$ 

Ufrtb, ffltH6 1 a ii4Kxt#Jift3ffliffi6 1 bflijf-li 40 
P§ti"CV N S 0 JtilT^ 6 1 6 A, 6 1 6 A14, #Jiii6 1 
a tffiljffi6 1 b t%&hT\ Ml (a) ipt^iM: 5 

l*j-COMii5t6 1 5 A, 6 1 5 AtttEV^fcl-ft 
#tt©tMK«£*S^fc^i*Jvtva Q *6 1 1 
A, HftfBWflt (6 2 4AtlH«tf)iT-i)5 0 ) , K 
aft 6 1 5AI4, -fe^W^6 l{-tS»tSW^*ii 
X£iJ-5fc&©#*aX8&£#fiJc;LT^5o 
[0 0 15] £bir, 7 3ft, SufELfc^'Xii^Krt^ 
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>^T'fc5„ ) T'fc5 0 #;^>-/H$7 314, ^Erix^ft 
<D±/<U—?6 1, 6 2©i6 1 1A, 6 24AilKtfS 
Jffctfc©*. fcitJf, S6 2 1 A, 6 2 4 A^JFM^tlfc 
^W«#^^^$tlfcM^C0?#6 1 9, 6 2 9 + 

Lfc^, -fe/xu— 1 ^JvfoHaft 6 1 5 A, 6 16 

ACD^me 1 b^w^-tL^rolnfCt, 6 1 6a<dM 

/■? U— ^ 6 2 iiioIDt 6 2 5 A, 6 2 6 AWftlJffi 6 
2 b^©^*vE:*tl©|gq£|5i:, 6 2 6A«lB6 2a^ 

tttrtl©^5^-A* (W*.tiU oy^^-efcs. ) * 
uxift-r 5 fc * © miMfc©* a* £ nr t ■> 5 . 

[0016] Sfc, •fe^WBl, 6 2t(i 
ftl-trA- 7 T'^L^i*:^f4**-fe^ 7 ^t>l^*-f-Sfc 
*6©?ft£pgGi: LT, ^i|]ffl»ft^9 9«:a»lt**5fltaSfll 

6 2 bli^iPffl»t£^9 9 5ra^$*S2fi(75|li]^0?ft 
(^SPffl^f*9 9»fflitffiK>flt) 6 2 1 B««»rit**fC 
V^-5„ #16 2 1 BCDPS&IH-14, ftijffi 6 2 a{cUBP + 
5l?tmHI^6 2 3 B, 6 2 4B^Jgj*Sil"rv^S. 
ZtlZ'tlCOffi 6 2 1 B, Ma7t6 2 3 B, 6 2 4B11, 
ir/<u-^ 6 2iCjBlt5f^iPfflMfr9 9&a«£-£5?£ 

2tnmc. ^tofflijffi6 1 bid, <$nRiffiifc9 

9*ji*S*5 2fl<0H!]ttro* (}fr*Pffl«E«:9 9©ffijjfE 
fflW^) 6 1 1 BtfKWteiX-CV^,, 6-316 1 1 
Sg]51'l4, «ffi6 1 a l:lPf5 1 *tCOfl:a7v:6 1 3 
B, 6 1 4Bifl«j&fcS;h/a*$. tiX**l©*6 1 1 
B, 11^6 1 3B, 6 1 4 Bil, ±s<U— $ 6 1 iCfc 
lt6ftiPffl»itft9 9?ra»f£$-ti:5^£PfP*«^LT^ 

So 

[0 0 1 7] te/<V~- ? 6 1 COftlJ®6 1 b, t^k-^ 
6 2 Wffiffi 6 2b (-14, -ttL^Wjf 6 1 1 B , 621 
B^f^^t^ mit»i6 18B, 6 2 8 B^tl 

6 1 i^ofl^ 613B, 614B ©fflljffi 61a ^© 

;WoKiift6 2 3B, 6 2 4B«fl|S6 2a--ff)^ 
^i%©MPa5Sr^ 1 P#^T, ^SPjfl»ftfr9 9^r<75fP^r 

m<r>^-jv$. (mi*, oyvma. ) ^iix^-ts 
[ooi8] i e<75^fi|-a?t-fe^ 7 5*r±i4, 

1 [V] S*KTt(SV^-e*>S©T, Stlf2Lfc1ij4St5r 



(5) 
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^<nm$mx*, (a) (i^««ffiiaT"&i9, (b) a 

^WhffiBI-efc5„ Hi Oft, 1*19 ^tr^LfcH 

* ffi f>^*il?Rffl»*ft i~ # x 5 ftipffl wli-SSg 

fco 10 

[0 0 19] |9IIfcV^, 9(4, ft& 

»Sf£rop«sl5i-, 6 latitat***** 

9 1, 9 It, ¥«*6, *«S9 l£fit3g{4^?>ttfl 
W(-|6II-r5^fcW*«|6WMW«^M9 2, 9 
2 i , jSggi^iffe&tE 9 2 <73^ttm®^-{RiJffi«l-KiS: $ 20 

tizmmn&mmnMizm 93, 9 4 1 ^m^g 
u jMEtE9 3, 9 4fr*<onfmmMfrt>mktoMstt 

tt^v v 9 5 fci "3 a£roiqjEE#*:4*.5 J: 5 lc LTfll 

[0 0 2 0] El/^c^-f-5^S;?tb.6[C*JV^T, ■fe/^U- 
-?6 1 lr^StufcHii^6 1 5 Att/<V-^ 6 2 
^fi£^ttfcS:ffl^6 2 6 Atlt *fc, t/<l/-?6 

1 ^fi£S*lfcAffl^6 1 6 At, -fe^P— ^ 6 2{CM 
l$£tltLnmK6 2 5Ai(i, SVWCiPSltl:^ 
S**-T«Jfi£Six-C^5 0 *tfi9 1, so 

S9 2, ME® 9 3 ±s<U— V 6 l^^LTV>5fl; 
Sft6 1 5 A, 6 1 6Ai*flRj-r5^{i(r(4, Zfl^tl 

1, lMfeIfi9 2, M±ffi9 4W, t/<^6 2# 
fiTV^II^6 2 5A, 6 2 6Ai#|6lt5» 

*6 ^^^tii-^o^^^/icD^fxii^^ ±r>m 

^ffi^SS^J&LTV^o 40 

[0 0 2 1] SV*fc*^a¥«Jlll6fc*SV*T, 
ir/^W-^6 l{rffM$ttfcKS^6 1 3Btt/^- 
^ 6 2^J&£:frfcRiIft6 2 3 B tfi, i?A?V 
-^6 K'ffM$^*:M^6 1 4B£-fe^u— *6 2 
i^$£tifcH»';<;6 2 4 B irfi, B^KidIpK 

KS9 2, Jnj±S9 3W, -fcv*U-£ 6 1 flMIxtV 

mfte i 3 b tfiff^wgi^L^v^ii^^^^ax 
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S*9 9ffl©£g8afctt9 8**a#**LTV^a. 

«S»6®fi9 2©i3flftijffi»mfflftrofSn^ fc±i* Jn 

0>*WBj*3:h/t:v*5. *Ji^e*bW»|ci±» ?££Pffl»fcf£ 
9 9 # r jx§ w^ft^ fc^]£iW;:«f iitfi 5 ro*g&jh-t 
S«g Srft 5 E>7< L4^#Mi»y-^ ($IxJi\ 

o!)yn-&5 0 ) ^%m^tL^ 0 

[0 0 2 2] * f>fc\ 9 1 , «5tffeftft 9 2 , * 

J3£ffi9 4K>, -fe/<U-^ 6 2^#X.TV^#Kii5t6 2 

2, ipj±ffi9 3<nm&tm&tes H^Lftv^Jta^, it 

^fig$tLTI/">5„ iPffiffi9 4WX* j/? 9 (7)fl, 

fflffifcfcSfflJiSl-H. JErJx-?tLWjriSJtfc#tlRlS*T, 
ffr£Pffl»ftft9 9ffl«IBfffi^9 8^g3f £tiT^5 0 

ffl»Sl$9 9Wii»ES§i±, gli o^Lfci^iatl 

[0 0 2 3] rrogf, ftSPffl»ftfr9 9(±, ;jpff«9 3 

PJ tW-IHLTfcS. ) ^^^LT, *'il«9 1[-PS 

Wffi6 1 1 Bfc£1*%Ai-£ a ^5 Lt, fftt^6 1 3 
B , 6 2 3 B LT^ WtlOf tft 6 ^j^o-ij© 
I611B, 6 2 1 B^lrMLtS^ Mffl7t6 1 4 
B, 6 24B§^U, JPffiffi9 4l^$|**^fc-A" 

a5. rco»fttbttifcftJ-pffl}tfr9 9«, Ef 9 7'f4rS 
tbT, iPff-S9 4(cK«^^fcftil^W|E < fffi^9 8*^ 

6 2t«^jlifcteJ©$6 2 1 Bt$fSAt5 0 * 
II?:6 1 4B, 6 2 4 B^r^LT^^^'tLW 

wmni 6 i>m^>^5<r>m 6iib, 62ib^ st^sxe l 

t»h.. KM7v:6 1 3 B, 6 2 3 Bf^LT, *PJT;ffi 
9 3 m^JtSHfctt^roEfSHRfr 9 8 (H l 0 ffM 
raspt j tftKLTfeSo ) i>^?^9c«i;ft 

[0 0 2 4] h 9 5 (4, iRffS 9 3, 9 4 f£ 

^ t , LfcJnji* ^r#^ 5 fcfcrojEtiiall t ® [rr] L 

W^.6^^r©«lA-|SjfcM±-rs„ rco»#(t#" 
;ix K q k ^ Steffi* k *- tin tin .1**0.*^-^;^ 
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7©a»rt©*ffi*M>fc*J-e, 5 [kg/cm 2 ] rt^g^T* 

[0025] r i; 5 WftSSaifc* * * ^ 9 tefev^ 
t, ras^xn, %n?n<D-& 6 i , 6 2i:f 

J5)c^tlfc^^aitfflW?#6 1 1 A, 6 2 lA'f£, 0 9 
(a) <pKtt\)X7FLtc^ k <, M**r6]}'*fLTJ:« 

/Wfi{£ffl£tLT^3PEil7Cfi, MxfiLfct 5 UK 

gas jc-s * $ * s r t jc i 9 Aff «^ o h >mmtmM 

[0 0 2 6] 6 iSJ# o^m-i? A- 7 -5 

WE Lfc M * Bfe±i- 5 fc * I ' * * !? 9 9 £ tb 5 <D 
0Jx.fi, Tfi*T?*)5^iPffl8Kft:9 ^tt* 
6TU r.cr)<^iPffl»ft^9 9^ s . 6 2 

teJKjfcSftfc^ft^JiWfce 1 IB, 6 2 1 BfSrHl 

ftfe-feyl/ 7 fi, -fe^U— * 6 1 , 6 2£#-LT#£P£;fr 
So *»«**^7tt, i*i,i:J:»)» 7 0 CC] A»e>8 
o ra SitroaiSEftfl:TaCS*b5ro^-«T?*5. 

[0 0 2 7] ft:fb\ -fe^V— ?\Z.WLft(btl?>ffi6 1 1 
B, 6 2 1 BWfifcfi, 0ilx.fi, l|«»yl'7 

fl*as4RS*i.st©T?ab!), lot, -t^u— 

ti, f|6 1 IB, 6 2 1 B£\ ^;ft^;ft,4fi{Ix.3<b<7) 
xfc V ^S , 5 (Sejfe^WHft^^ 
tfiiafeSa 11 2fi, Bl lfrjb^Tffl^tl/T 

&S= Hill, SI 1 2}C*5V^T, H 6 — 0 8 ic^ Lfc— 

jut, m-&Mzitmw%&ttLxz<Di&wt:%i6-r 

So /,fifc\ Hi l^flfi, H6~U9, 01 2-eftLfc 

[0028] 011, 012 tr&^T, 9 Af±, 0 9 (' 
* Lfd£*$I<7)* ^-y^9 LT, ¥«HM$Htft 6 , 
&S& 9 1 , Hfilfei* 9 2 £ £ tfjpff ft 9 3, 9 41: 

mz-x&VLmwim ow, ¥«»£i«»-fs;i£^fc 

-So ) 6 A, I1S9 1A, *M»|f«9 2 AtJitKiP 
HS9 3A, 9 4A&fflV^5£5KLfcH.ft^3H : «A¥ 
(fit*, 

S„ ) T'fcS, ifMMl6Afi, El 6 ~S 8 fC^ Lfc^ft 
*6I^LT, t^u^6 1, 6 2, ^Wfei?^ 7 
f#x.ttAl^-?6 1A, 6 2A, lSli-t;V8t 



(6) ftdipS- 1 6 7 4 2 4 
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6 2Afi, 1, -fr/^ U — ^ 6 2 fcix'-t LT> 

^rix^Jx, ^6 1 1 B, 6 2 1B?r4iiiTV^;t 
i5fHLT^5. m^O}t6 1 1 B, 6 2 1 B 

ro-en-etLSr^i-ss^j-fi, 0 1 2>m#6 2 1 b 

{rol^T^Lfcrt < , ^#6 1 1 B4fcli6 2 1 B 

fi(A) " " "(D) CO-tJ-^-f J/ ^^^f^-f-r tiC-fSo 

[0 0 2 9] tfc, ^fijfe-feyu 8 illicit jfe-fe A- 7 
*fLT, El^L4^PEIf(CffM^tlS«a5t7 2Sr» 
6 1 1 B, 6 2 1 B(7)fHict[fflit<?)4>(4; (5£oT, -g-H" 
10 8fiT-$>5o ) (ixT^Sr t^SffiSLTV^o Hi 1 

«f fc^-r i 5 t-, m±« 9 3 a, 9 4 aii, m&m. 9 

3, 94(^Lr, ZtiZh&mim^ 8^4«x 
TV^S» Sfc, M±S9 3A, I1IS9 1A, WMMM 
m 9 2 A(±, JDJIffi 9 3 , ^WSL 9 1 s 9 2 

fflft6 1 3BiMt5». S/S, jJPi±ffi9 4A, 
S*fi9 1 A, «Slfe«9 2 A fit. iPJ±ffi9 4, 
S91, **.^|ftg9 2f^tLT, ?6 2Afr 

«X.TV^^^'tV<7D»ii^6 2 4 B kttfa-tZtm 
20 fi, ^^^■? f tilII^L^V^K^fi7t^^^ttTV^Sr i^s 

[0 0 3 0] rot*, X*y*9Afc*ittS}&iWH* 
ff9 9 (75ii»fcgfSi±, £*«j|dH\ 121 1 O^^rfflV^TIft 

r^«T*fo5o 9 A{r*5ftS<^S|Iffl^9 9(1, 

1 1 +t--^JI«t^Ppt Srffi^-c 
#!Mf< LfdiiggT*, ^^s'^ 9 ArttiW*i-5 0 1-4*3 
*>, f^SPil!jfL^9 9 ft, JP£ES9 3Al;:»#*iX"CV^5 

Ef«lf*9 8 (01 i(f>»c tapj t^taLTfc 

30 5„ ) t*t>*9?9 9 Af^A-fSo UT, j»6 1 
1 Ba {-^$ixTVSWii^6 1 3 B t*j-[H]-rS£M£ 

t»j*snrv*5JnfE«9 3A. iiffigu, mmm 

i«9 2 A?)fM'^iI'A^^LtliiIft<»ll* 
fij^AL, «6 1 1 Ba , 6 2 1 Ba K-W&T SHffl^ 
6 13B, 7 2, 6 2 3B'fS:IILoo > tMllW 
¥tft6A^oS6 1 1 Ba , 6 2 1 Ba ^^SL 
TStbSo *5 LT, 1*6 1 1 Ba . 6 2 1 Ba ICRS 
-rSm§/X6 1 4 B, 7 2, 6 2 4 B, 3oJ;tf, jf 6 2 
IBa fC^$tLTV^5Kil^6 2 4B k%\»Yt h%{\L 
40 {C^$jrTV>S*«tS9 1 A, 1I«9 2A, %\ 
Efi9 4A©^m©tI^^LT 1 JPIEte9 4A 

[0031] ^<omnmtii^m^m»9 9 a. 9 7 

"P^tLT, iPffitS9 4Afdg»§tbfcEflPSiRft9 8 
Sff^yi' 9 Afi»itixjAtf 0 r W^ip^jjftf* 9 
9ii, **K9 lAfcBfiM-5*flt»6AiS«ro % Ir/N 
U— 9 6 2 A^3gj*SJxfc*6 2 1 Bb fd^-f^A-T 
S„ ^5 LT, me 1 1 Bb , 6 2 1 Bb lcm~&-fZ>n 



(7) 



#M¥8- 1 6 7 4 2 4 



11 

jt6A«oi6 11B B , 6 2 1 Bb tpfc^SftLTSft 

ft, i#6 i i Bb , 6 2 i Bb tcHigi-sRilfte 1 3 
B, 7 2, 6 2 3 B, tsiW, it6 1 1 Bb izj&t$,£tl 
T^51I^6 1 3 B t^-t^mtim^tir^^ 
Htt&9 1 A, «^ffegMK9 2 A, *J±ffi9 3 AGD^ft 

^ftwiriiTt&^u ;jbj±«9 3 Atc^^tLfciats 

gE*9 8/^**;y^9ro^k:-«ftmS Q WP§. Z0> 
?»1DIU Sf^Jdll, *6 1 1 Bd , 6 2 1 B 
d ^HS-f 5fljffi'A6 1 3 B, 7 2, 6 2 3 R, *Ji 
tf, me 1 1 Bb iZMtfLZftX^ZnmKe 1 3Bktt 10 

fai-5^{fcfcm£ft-c^3£»K9 1 a, 

9 2 a, AnJE&9 3 Aro^ft^ftrogaft&fru flnffi 

£9 3A(-g*£ftfcEf^ft9 8 (IsUl^K rft 

ftSr tC45„ 
[0 0 3 21 te&tLti. Itftt LT, ft£P/Hi)ftft9 9 

[0 0 3 3] 

ivi W*^-^*^LTft£Pfflitft9 9fri 9ft 
T\ iB«3ll««>«j|lft-t-»K:5Mfi"S«)T?*>«#. *E 
9, 9A^fCfj^T«, ^ft-^ftCQ^Sffie, 6A^5 

justiriw^mm*, si 1 3 Lfci b \z.mmjjfrw<¥ ™ 

£.Uxm<. d»o, ^Jl^ft^'S^IS^i^?*!! 
astsrttfes. refill 3 fi, ft*0!lK>@ftK# 

[0 0 3 4] l|i*Mii*[fi]^fc(t5SS^^-«T' 

f±*v^r tX'M^umkf£^tzmptmm±^7, smx 

14, BPfWft^^l , 8^fc{£fli£ftT^5P Eg|7 C 

7, 8^ic{£jistLT^5^«i7A, m\mmmi 

[0 0 3 5] *HfcLfcPEBt7C$rt, St^LfcPER 
^W-o#WWt4K^ i D ^WWif^if P E 

ffiiffsw&fc-t-ao-e, ^am-f^w, sm^nsttzv 
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[0 0 3 6] rftHrox* y^rott^roiSTSrtfcfci- 

II, ilg9 1, 9 1A, KS9 3, 9 3 A, JjpJIft 
9 4, 9 4A$iiS3£*3*VO*5rfc. LTft 
ipffl»fcfr9 9Sra?jffi*-fr5^«x.P>ti-TVN5.-fe^^- 

* ?rffl v ^ mmm. tmm * ft r ^ 5 *g- m 11 , * * y 9 
<r> mm& t sas^ * ft ¥11*^0 » * ^ u - 

*tffM£ft/cft£PSfll4, ftS^fewMiM^i L 
3, 93A, 9 4, 9 4 All, MWM&^It LTSfe 

»fl£-ff*>a. ^ft^roi&a^rofr-fttt:, £roawfa&»e> 

9 Am<vmi$1$<Dm&fri&T-t-Z><nXfoZ> 0 1 flu 

©W^irA-L^ftS LftV^r/< l/-*T*K-#J£ft£P 

[0 0 3 7] ;lcd3EBJ1», rirJfcro?65fefi[fl5i7)Wl«jS{c« 

[0 0 3 8] 

ft, *fiE«sis|.«*©««fr, mmm, m.%mm*zft 
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u-?<DmMmic^m£tix\<^Mmfa(D^m~. sfr « 

ft 3 3UIMtt» JfWl £ *i/C ft S flfofc i: 1" S ^ J: , 4 fc tt, 

2) Mmim^mn^m^^x, mmmnmz^B 
mimmztimfoKximmmnmmfrxhzmm 

i&zfr&imm** mKmm<n%kms.xhzm$Lt-t 

4) »^^*JiW^J*^rott^?rS:tt-CiIit«^ 20 

x, m<o&o 'mmmmmtK^^mm^t^tzmmM 

itmmfctzmz-. mnmm^^xm^^tzm^m^-t « 
h<DXh?>. mftftft?mMm%>Mnmmct5^x, m 

5) mHS4^{rfE«cW# : -g(r:do^T, jfc«Hfcasflix:5;&n 
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r 4:-ea«3P±#Lfc»aiJBjitfls*ii«eS*5?&iPffli5(E 

So 

[0 0 3 9] 

(1) w^m*^ roas*w^/£< t 
icmmzftmfa&xmmfmnmm&mn. 

if # m t> -T 5 ttftt i- J; o $ *l 5 $ ft 

ibffl^ftas^a^ftartf-ft 1 ^ z.<ntz#>% 

fcjs tf 5 fiS «5>* ft £ a S r. k a* ejfig fc * 5 . 

[0 0 4 0] (2) flME (1) «{iJa^T, *tt«W&|5 

tt t ro«jcifc«i- 5 fiff =■ - - 
^a-A4ft«)f[*r. x * y ^ 

-r^(D^k{zx v. mm (1) ilwS-g-t^i-, * 

?r srt -e&Kas hfi- l fc?&jpffl at* xmm s tt 
mffimc£*)mmmz.Mi® l £*iz>c\kict£z 0 -oum 

■So 

[00 4 1] 

1 ;B1I4, If *3® l , 2 t JtiS-t-5 - 
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3. igifficd, ia6~iai ori^Lfc^to 

V^Tfi, •f^W*^W^-^fBL/-c 0 SIlf-fc^T, 1 
!±, m 9 «t~^ LfcSE^C J: 3 HflHtS^ftWHSMS 

*««9i-^L-r N ?MJi»lti9 1 rro** 

« 9 l idR "9 ^ 5 mM 6 t «^ *«tt«5S^fr 2 
£ tbT ft 3 @ Kffl*MsF«ifc 

a, mmm^u {*<»fommiimm, 1. o~i. 
mr4«n 7 a, iMa* 7 b tm-ommufa^m t m 

[0 04 2] Ell ^-mJfeWettKrJfiWflljSi: LfcW 
T\ *H- i E f jX'©^l¥ft#2^(4, x^y? l^bW^&ti, 20 

ffiWS^a— A-fS&jSSSi^U 38!&ft2teS^SH?Mfc£ LT 
tt, IS«l*2^0HflfHLfc«Mffifit»^, X*;/* 

^»£Sft3S^-/i/$roffi2:B:, (£(£ffiS£tu3:: t 30 
f-ftS= fi^ox, x? 1 (r*jv>-c«, ^^iv<r>m 

^lS]t*3^T(S^|iT]-{B{-1-5 r t^pflBi: ft3WT'fc 
3„ •£ 5 Lt, x^y^ lrtSriisft-f-Sx^j/^ l coffl 

*«MS:*ijffl-e^ 5 r t t% wnm. 6 w«Ji*-[p]^*5tt 

[0 04 3] 'jyfe^J 2 ; g| 2 tt, If 1 , 3 (C^f£-T 

2 teaser, a 9 Lfcfle*«fifc ± 3@*K#-?« 

flffCSMSffit ^-SBS-KHHH DRF#fcttU -^rom 
ft*>\ S2ttlt H6~H10T?#L 

*5V>-C. lAlt 0 9^^L^5fe^!l{Cj;3@*^> 
+«»K«Mft9(r*j-LT, *«ffi9 1 K**.-C* 
»K3 £Jf 1^3 J: 5 K LfcH#iti£-7^ft®*$l-«il& 
x*;,? tB&#-T3r t^fe3 0 ) T'fc3 0 * 
«tE3ii, «fgUB^# (-t©flsHffi#L*grj±, l. o 



ffcSJisani-E^-ofc^/iS i 5 f>tL3 r t 

[004 4] 82 fc^flttMr lifitr3£<Z>1ftS t LfcCD 
T\ WPilOftttE 3 tft, X* y * 1 A^fctttfj * 

ti3 tttttf 9tt £ ft 3 r t ft 3 . rwfc 3 ^ 

ii, urns 3 ^5^o«Mssttt t , -y? lAfrbm 
jjztiz mmts. © -*fit t ©a d tt^-r 3 m. © ^ - yu 
»as u «m« 3 «ma?si*fr t l t t> at^t- 3 0 

3 tm^nw* LK.mm&fflUfr b , ^??nAoiit 
* e <7)aJi*'^]toagi5^^S[msti3ift*( l i(its"a^o 
fcit-efcsro-e, x^y^ iAto^«*6coa[g*iR]w 

^^i3> ; a-/^©ffit('±, ii(£|iS^H3r fclcft 
3 0 lot, X^y^ 1 AfdjoV^Tfi, ^tL-€tuoo*fl; 

rp]{-j3V^T(i(ilffl-'(Ii-1"3 r i ^5 njmt ft 3 ©T'fc 
3„ *3LT» IMatiS^^y^lAli, Hife^ 

©T^p B p,^^iiai-3 c t a** < , ^a* 6 wsii>j 

lR]K#tt5fiflWMIifc*iJ— ft*H5 r. ^^^Jt6T-fe3 

lroi^i:^!:. x^ y ^ 1 Art5ra»it1-3x^ y^ 
1 AcoKi^«S^!JfflT-t3-iT\ m«m6roajg^ 
ir) (c4o it 3 iaj$»* z$)-it-f 3 fc ©s^^^^ffl » 

3 0 

[00 4 5] ^%0IJ 3 ; 12 3 (±, II*II4 , 5 l^)St 

4tt, l§l3^iC^Lfc-*-ro*«;«©, (a) tt-filJfift 
WLTH3iCt5l-j-3R^*rS]^^Ef-[HT-fei9, (b) 
[iH4 (a) W3(j5A-A^|ffc5„ *fcg)5 

I4» S3^{^Lfcffi*ro*«So, (a) fi-SWMf 

LXm3^&tf&S'kJj\n}frbM.t-mr'h<Q, (b) (4 
IH5 (a) i-fc(t3B-B^ffi|g]T:-fc3 0 @3iifcV^ 

t, mi l^^Lfc^ftsfie^tciSH^iai^s 

lifliWil, *sltf. El i+fc*LfcJI45fle* 
0!l©@*iS^«^SSMl:?ti-fflV^tlT^3*« 

3„ ftjb\ 0 3^^(4, B4-Hi2^tfclf^to 

[0 0 4 6] g|3^-fcV^-C, 1 Bit, Hi lUtd^L/r 

i 3 @*S^ 7-««K«r4«?iii 9 a icii l 

t, a*«9 i a, '&mmmfo9 9© tapj , rm 

PJ {iJWinJEES 9 3 A, m^ffi&te9 2 Ali#x:T, ^ 
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T*fo-5„ Aftl£4fl H»lfi9 1 Afc^LT, 

9 6 1 AtfflfcTV^th^tl^Jiafte 1 3 B bttfa 

co rtijnj ta*5jrafl J t#xL-r^-j£?L4 2iH!x.£ 

tE?L4 3t, Jniif|3-r-fe?.^3ffi»fLfr9 9(75 

WR4tt, ±s<U-?6 1 A^ojfe 1 1 Bi^JFM^ 
*vtV^JtiI5v:6 1 3 B fc&ffli-S&ffcfcJttilAM 1 flS 10 
J§J&£tl/TV^ 0 iWKil'AM 1 <Dft, Mffl5^4lA fl 
flt 6 1 1 Ba f'ffM^TV^Itilfte UB^ Kii 
ft 4 13 fl#|6 1 1 Bb }CffM^tbT^?)Mii5v:6 1 3 
B6D, Jtilft4 1c (1?#6 1 lBc J^lM^tLT 

i^&R»ft6 l 3 Box ^r^tLia-fSi-rs^jSf^M 

[0047] 45, 4 5(1, -fc^U-* 6 1 A^fit 

v^Kiifte i 5 a, 6 i 6 a^cd, KfcjfxmMMn 

Kii5t6 15A, 6 1 6 A{^|n] SiirTBj&^TI^S 
S;ifi^T*fe5o 4 6lt X? 1 B6D(li^mijft^]ft'9 20 

M»5t4 7fl «M-»t#^ h 9 5 «rJC»Stt3fci!>fc£ 
S(CjSCTif^fcn?)tW-C-&9, ft«ft4 8fl ffl^J 

i^CT«x.b^5tco-C"fcSo WJ&*L4 2fl -tr/^w 
-*6 1 AirSML-a-5iIi|ffi4 afflJ^fflp$ixTi3tl, 
WE7L4 3(1, «ffi4 a (c*t-r5S»«cofti|ffiffl^MP 
SJvCi^S. f^WJE£?L4 2, 4 3Srft«S4rt-C-|5/ 1 / 
T\ ifrSpfflij^ 9 9 «ffl»ftSS4 4 38SH*«)- i < fcTft* 
$ti,TV>5„ rro^TJS?L4 2{i > ±y<U~^61 30 

AtfS^o?#6 UBi 1 3 B 

[0 0 4 8] H1ftE5f±, HW£9 1 AfcJJLT, 
U— *6 2 AiSix.Tl/^ WfJt«II^6 2 4 B £ 

6 2 A^oflf 6 2 1 Be fc»^SKa?L{-#xTWi& 
?L5 2£, t/^-?6 2A^oS6 2 1BD fcilft 
5Mii?L{-#x.T^rj£?L5 3 Sr«i5i:*|c, UamtfT? 
fcS?££Pfflijlt#:9 9CDiIjjfcE§5 4^fi5:i«L 
TV'S, -f&*3*>, itS5tt, Wl/-^6 2Ai^ 40 
0^6 2 1 BlzMtt£tiX\,-Znmft6 2 4 Bi^fa-f 
SWifrKffl^ 5 i«^iiT^5. rcoHii5t5 1 

GQft, 1a (l*t6 2 1 Ba fc&l&ZtlX^Zn 

ilft6 24B, Sfc, Mffl5t5 Is Hi6 2 1Bs 
fife £ tiT V n 5 MM'/X 6 2 4 B , Ztl^tl t ftfa-tZ ^fi 
\ZMf&£tlX^Z> 0 5 5, 5 511 t/<l/-^6 2A^ 
iix.-C^-5Mii^6 2 5 A, 6 2 6A^<7), SStfxaft 
tti«COp;ii7t6 2 5 A, 6 2 6AraiRl$ttW^ 
TV^lIKt&So 5 6(1 **«4^»oS^gB4 

6 mgi(7i. -a % -v * i r (DmfiSMs-Hv 11 m-t-fr ago ™ 
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ST-gPT'foSo «^*B5 6k:j^rit*ii-rv^5jrii5^5 7 

ji h 9 5 srjtas-a-afcftjc^Kfcftc-c 

-fev«W— *6 2AigttL^5«fi5 a ffllj iC P*f P £ tl/t 
*5l Stfift5 2, 5 3&MM1fo5\HX&AsX\ JfriP 

ffl»fifr9 9roa%K5 4 ^ig^-wri < m^sii/t^ 

[0 0 4 9] JnJB|K9 3 B, «Mffe£*ffi 9 2 B fit, AP0-I 
&9 3A, ttftti9 2Af^LT, *««4^{i^L 
T^3'#Jg?L4 3 t^ft^M^ ZhZti-RffiLtf 

»£fr9 9co rtijRj ^(DW.^-mmWQ 8 11, JDJ±*9 3 

Btfvd^srwMii^Lto^iT', injE«9 3 Btc^#^ 

[0 0 5 0] HiMLf^fifeSrWox^ 5/^ 1 Bfi:*i»j-5 
^SPffl-^ 9 9 C0ii}5ftS^tt, ^timco*** 6 A^5 
j#of|6 1 1 Be 6 2 1 Be £H»-f5WiIft6 1 3 
B, 7 2, 6 2 3 BHIiLt, ^ft^'ftCOff 6 1 1 
Be , 6 2 1 Be ^fc^Sft LTSfcft, ^ 5 LT, if 6 1 

lBc , 6 2 1 Be irMiI1-5K;i5\6 1 4B, 7 2, 
6 2 4B4 J ^5i»ftLT, **«5 tSffiSi"5^«Jlll6 A 
ififa7L&f<V—#G 2A\Z.Mf&£tltzm 6 2 1 Be ^ 
^oMil^6 2 4 B^^ijfttLWSi: r?.^T-H, ^^j/ 

[00 5 1] l B{-&V>Tf£SPffl»fcft9 911 

SI 6 2 1 Be ^ftoSii/^6 2 4 B d^^jxltifcW^ 

^TEIL 5 2 A> t,*»K 5 ^^oJi^ 54ft ^riijSfE U 
»Sffi5^o#Ji?L5 3/5^, ^«%6 A^xSir 
6 2AicBi$.£titzme 2 1 Bd a««poHa;fc 

6 2 4B?:^LT, mmil!lCO«jifr(rj)iEA-r-So 

T, rroBBTftt, £^^9 8*5^1/1^^9 711^ 

xhz>„ 

[0 0 5 2] S6 2 1B1 i5jtoII>t6 2 4Bi>?># 
*JlilWfI^^ic:S)5?£A L^^SPffl»lt1$ 9 911, X * ^ 
9 A©*-^t IHfil^, if6 1 1 Bd , 6 2 1 Bd i^MS 
~f%>WM'K 6 2 4 B, 7 2, 6 2 4 B^SriMftLoo, 
*Ux?ix©*6 1 1 Bd , 6 2 1 Bd LTsfE 
tl> ^5 LT, S61 IBd , 6 2 1 Bd {^Ka-f 
S5t6 13B, 7 2, 6 2 3 B^£a»fLLT, I1S4 
lu»gt5¥i*6A^ii5t^l/-? 6 1 AfcJEJjfc 
^tbfc#|6 1 1 Bd 1 3 BA^6.»ftHtti 

S„ X^y^ 1 BlliJ^tli, 916 1 1 Bd ^Holi 
5^6 1 3 B^b»fttlttifc?niPjfl^9 911 MKMAft 

l, mmMAim^miA 3^?>, «m^ts9 2 b 
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tr. *5bt, JW£Etti9 3BKJgj***i,-CV^5^rjS?L4 

[0053] 03-115 {c^-r^Jte^iT-{$fflr^co#fifet 

LfcroT\ ifHW£4, 5^XL5Jp^gB-efcSa»(t8S4 
4, 5 4ftkl!-±, ¥ffif&6 AtoaJl^^ait-tSr fcT? 

^roi^*pffl^9 9rosa±#fflli. f^fflrosg-CM^fc 
i5WS«10 [°C] t?*>5, te*. 10 

09jj*LfcJ:3K5 [t] g£-e*>5 0 ftoT, tiff 10 

cc] <m£S±#fit£^o* ? y y ^^ip Lfc?frjpfflaE 

[0 0 5 41 1-^^*5, El>^wr'ttiij)ftE&4 4, 5 4 
£«x3AlW&4, 5 ft, r<7)ifiM4 4, 5 4fci&K 
±#Lfc#£Pfflgtt#:9 9aSii«lcS*b3 CL fcT\ ASffi 20 

4 , 5 a^pro £ * *> £ sWttJ-eKfl 5 * ftt v ^ r. 

5 LT> *y-yy- lBfc/!!^k*LTV*5«5l*68bK9 2 
A, 9 2B(4«^|fe|fW5rffl^-CM^$tLTfc^, r<£> 

J: 5 -¥-li6A©fiS!^LT^LT^ so 

iot, $S&4, 5<7)*Pii?rffiWictT9^i:^-r-# 

[0 0 5 5] *y"yy 1 BtiJ;5#^tt, 

&E&» A*K4, 5rt£IJ$£;h,fcffi«S»4 4, 5 4 

^iiiifES*Swtasniffit?*>5»-e, law, fi^SfEft « 

fc^SPffljSft^ 9 9 trfllffl-Ct §r t T\ ^ * v V 1 K*5 
tt538IM£2#ftK>v^— ^ro^Sr^f-i-Sr t 
# »Ttl 1 4 5o ijifc J: 9 , < £ h Z. <D iS^-jum 
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«4, 5tt, #Swii9ftK44, 5 4 £M§x.<5 t LT# 

4, 5^fflx.Sfift±#Lfc?&#ffl5itfr9 9^ii»fE^-fr 

y y ro^«?iMW*[RH-fcH-5fflffilHi, * y" y * Wft 
tt. ttJPffl»lE#9 9<z> Tapj , ffipj rarojaith# 

ttK^roiMSU **K4, 5(-4o(-t5^SPffl»{Efr9 9» 

&> 5 r t itioWsio r t T*fe 5„ 
[0 0 5 7] 3U6W3{Cj3»t5^4-C-©gftW-e 

aw. *mfirttrffM^ti^^±Pffl»ftfr9 9roaatK-c 

A*ffitKS^n5^S|lffl*1*9 9^ioT*ii 

VX, i^SPffl»ftf*9 9(±^.mi1b6 A^ffixS-fe^P-^ 
6 1 A, 6 2 AKlJ8j«SixfcftaiW*ffl*-f S iLT# 

fcLT, »Slffl*fr9 9Sra«E**SftS(Bia*ffil*.?»*L 

Srffi^T, r<75l|ffl(75ftJ-pi$4ra?7tLfe^SPffl»f£fr9 9 

[0058] i ~ 3 K*jrt5^-ft-e«RW?tt. 

[0 0 5 9] 

«rHa-4:«*Wlii:*5. 4*:, 

S i 1 1 J; 5 *ff + 1 »t S ro&m w Pi ^ 

®HufH®, ®8fc.t3aMtfc&5fc3fc*), APf»ffl«« 
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S3 5 fiS»5>*»Kl-f fc£ 0 5 fc ft ic 'J 3. 

t * SufS Lfc@#if5£^ *# K5'W 
«*©ffi^tt£ S f) \- [&J±-T 5 r t is Wf£ t ft 3„ 
[0ffiWffi¥ftl£K] 

[si 2.] w*ai, 3{cMjtE-r5r(Z)3gKro-iiite«fiiir 

[04] H 3 ^It^Lfc— (a) 
«»fLTBl3Ktift5R**|fiI*»bfi.«:BI, (b) (±12! 
4 (a) t*5lt5A-A^S@ 

[05] 0 3tft*Lfcffi*ro^««W, (a) f±-S» 



«WLrH3lc:fc»t«S56*lnja»bSfcH, (b) i±@ 
5 (a) Hl43(t5B-B^ia 

[06] HffM^?ttl¥Hl!l»»«ifeasaix.5 -«W© 



[0 7] 0 6 te^ LfcWW4«*?r®l Lfc^H-C-S 

[b 8 ] mmnmmm-r^^ w?*B6 

[0 9 ] ^^^wHf*it;^T-«»K«^a*?:tIxWj 
i^Lfc^5CDf#$0T*, (a) }«:<7)«ffi0 N (b) 

im i o i 0 9 LfcH#iS^«*sts«s^«* 

[01 2] Ell 1 ['*5^Tffl^btbTV^-t?^<U~^5r 

[H13] %*Mn®ftftft+nMftmmwtL<owiL 
Mtmmnm 15 ft mas n 5 » # w^w***^-^^ 

Wfrfc A'© InJ t *3 It 3 f 6 j£H 

[*f-s-©&ijin 
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2 
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(54) SOLID HIGH POLYMER ELECTROLYTE FUEL CELL 

(57)Abstract: 

PURPOSE: To provide a solid high polymer electrolyte fuel 
cell by which the temperature distribution in the layering 
direction of a unit fuel cell can be easily uniformized. 
CONSTITUTION: In a solid high polymer electrolyte fuel cell 
(a stack) 1 , thin plate like heating elements 2 where an 
electric current outputted from the stack 1 is flowed in its 
thickness direction, are sandwiched and inserted between 
respective current collecting plates 91 and cells 6 adjacent 
to these current collecting plates 91. The heating elements 2 
are obtained by forming a thin plate of an electric heating 
alloy material having a volume resistivity value of about 1.0 to 
1 .5um in the area equal to an area directional dimension 
possessed by a fuel electrode and an oxidizing agent 
electrode provided in the cells 6. A thickness of the heating 
elements 2 is determined so that a value of Joule heat 
generated in the heating elements 2 by an electric current 
outputted from the stack 1 becomes a value corresponding 
to a quantity of heat diffused from an end part of the layering 
direction of the stack 1 . 
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